Plasma concentrations of morphine, morphine-6-glucuronide and morphine-3-glucuronide and their relationship with analgesia and side effects in patients with cancer-related pain.
Morphine, the recommended drug for the management of moderate to severe cancer pain, is metabolized predominantly to the glucuronides morphine-6-glucuronide (M6G) and morphine-3-glucuronide (M3G). The quantitative clinical importance of these metabolites following the administration of oral morphine is unclear. This study investigates the relationship between plasma concentrations of morphine (M), M6G, M3G and clinical effects in patients receiving sustained release oral morphine for cancer-related pain. Peak and trough plasma concentrations of morphine and its metabolites were determined by high-performance liquid chromatography (HPLC). At corresponding time points, pain [Visual Analogue Scales (VAS), Verbal Rating Scales (VRS), Pain Relief Scores (PRS)] and toxicity (VAS and VRS) were assessed. Renal and liver function tests were performed. Forty-six patients were included in the study. There was a significant correlation between dose and both peak and trough plasma M, M6G and M3G (r > 0.60, P < 0.001 for each). Differences between peak and trough M, M6G, M3G, M+M6G, M6G:M, M3G:M and M3G:M6G were all significant (P < 0.001 for each). Pain was generally well controlled in the group, with a median VAS of 15 mm at the peak blood sampling time point. The differences between peak and trough values for VAS pain, VAS nausea and VAS drowsiness were not statistically significant (P = 0.078, 0.45 and 0.099, respectively). There were no differences in peak or trough morphine and metabolite concentrations or ratios between patients with low (< median) or high pain scores. Similarly, there was no significant relationship between high and low plasma concentrations and clinical effect. This study did not identify a simple relationship between plasma concentrations of morphine, morphine metabolites or metabolite ratios and clinical effects in patients with cancer and pain who were receiving chronic oral morphine therapy. Although overall pain control was good, there was marked interpatient variability in the dose of morphine and the plasma concentrations necessary to achieve this degree of analgesia.